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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 4, 5, 7, 1 0, 1 1 , and 1 3-1 5 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Morishige et al. (US 6,600,91 1) and Matero (US 6,215,988) and 
further in view of Moore (US 4,766,392). 

Referring to Claim 1 , Morishige teaches a frequency division duplexed (FDD) 
radio (see col. 3, lines 53-67 noting that the general definition of a FDD radio is a radio 
which transmits at a different frequency than it receives a signal), comprising: 

a duplexer 17 (fig. 2); 

a transmitter section 22 (fig. 2) coupled to the duplexer, the transmitter section 
transmitting in a transmit frequency band having a center frequency; and 

a receiver section 21 (fig. 2) coupled to the transmitter section, for receiving a 
signal at a receive frequency that is different from the transmit band center frequency 
(see col. 3, lines 53-67 noting that the difference is 1/2) the receiver section including a 
down conversion section 4 (fig. 2) comprising first and second mixers (see the two 
mixers inside 4 of fig. 2). 
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Morishige does not teach mixers receiving a local oscillator (LO) signal having a 
frequency equal to the transmit band center frequency or a sub-harmonic thereof. 
Matero teaches mixers receiving a local oscillator (LO) signal having a frequency equal 
to the transmit band center frequency or a sub-harmonic thereof (see col. 8, lines 17- 
22). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to provide the teachings of Matero to said method of Morishige 
in order to better reduce the interference in the radio. 

The combination of Morishige and Matero does not teach a first high pass filter 
coupled to the output of the first mixer, and having an output; 

a second high pass filter coupled to the output of the second mixer, and having 
an output; 

a first set of two mixers coupled to the output of the first high pass filter; and 

a second set of two mixers coupled to the output of the second high pass filter. 

Moore teaches a first high pass filter 15 (fig. 1) coupled to the output of the first 
mixer 2 (fig. 1), and having an output; 

a second high pass filter 16 (fig. 1) coupled to the output of the second mixer 3 
(fig. 1), and having an output; 

a first set of two mixers 22 and 37 (fig. 1) coupled to the output of the first high 
pass filter; and 

a second set of two mixers 25 and 40 (fig. 1) coupled to the output of the second 
high pass filter. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the teachings of Moore to the modified method 
of Morishige and Matero in order to better reduce distortion during demodulation. 

Referring to Claims 4 and 10, Moore also teaches integrated DC blocking 
capacitors (see 17 and 19 of fig. 1). 

Referring to Claims 5 and 1 1 , Moore also teaches cascaded single pole high 
pass filters (see col. 3, lines 55-59). 

Referring to Claim 7, Moore also teaches a first mixer of the first set of two 
mixers providing an in-phase component at an output 2 (fig. 1) and a second mixer of 
the first set of two mixers providing a quadrature component at an output 3 (fig. 1) and 
further comprising: 

a first adder 43 (fig. 1) having a first input for receiving the output of the second 
mixer of the first set of two mixers, and a second input for receiving the output of the 
first mixer of the second set of two mixers, said first adder having an output for providing 
an in-phase component base band signal (see col. 4, lines 30-34); and 

a second adder 44 (fig. 1) having a first input for receiving the output of the first 
mixer of the first set of two mixers, and a second input for receiving the output of the 
second mixer of the second set of two mixers, said second adder having an output for 
providing a quadrature component base band signal (see col. 4, lines 30-34). 

Referring to Claim 13, Moore also teaches the first high pass filter 15 (fig. 1) 
passing frequencies including an intermediate frequency corresponding to a difference 
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between the center frequency of the receiver section and the center frequency (see col. 
4, lines 24-30); and 

a second high pass filter 16 (fig. 1) passing frequencies including an intermediate 
frequency corresponding to a difference between the center frequency of the receiver 
section and the transmit band center frequency (see col. 4, lines 24-30). 

Referring to Claim 14, Morishige teaches a method of operating a receiver 21 
(fig. 2) in an FDD radio (see col. 3, lines 53-67 noting that the general definition of a 
FDD radio is a radio which transmits at a different frequency than it receives a signal) to 
remove, from a desired receive signal, interference caused by a transmitter 22 (fig. 2) 
transmitting at a transmit center frequency, the desired receive signal having a receive 
center frequency that is different from the transmit center frequency, comprising the 
steps of: 

Mixing the receive signal with a local oscillator frequency 5 (fig. 2) to provide a 
down-converted receive signal 4 (fig. 2). 

Morishige does not teach the local oscillator frequency equal to the transmit 
center frequency of a sub-harmonic thereof. Matero teaches the local oscillator 
frequency equal to the transmit center frequency of a sub-harmonic thereof (see col. 8, 
lines 17-22). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to provide the teachings of Matero to said method of 
Morishige in order to better reduce the interference in the radio. The combination of 
Morishige and Matero does not teach high pass filtering the down converted receive 
signal and converting the high pas filtered down converted receive signal to a baseband 
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signal. Moore teaches high pass filtering the down converted receive signal (see 15 and 
16 of fig. 1) and converting the high pass filtered down converted receive signal to a 
baseband signal (see fig. 1 where after the signals pass through the second mixing 
stage 22, 25, 37, and 40, the signal is then baseband). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to provide 
the teachings of Moore to the modified method of Morishige and Matero in order to 
better reduce distortion during demodulation. 

Referring to Claim 15, Moore also teaches mixing the receive signal with the 
local oscillator frequency at a first phase to provide an in-phase down-converted receive 
signal component (see path to mixer 2 in fig. 1); and 

mixing the receive signal with the local oscillator frequency at a quadrature 
phase, relative to the first phase, to provide a quadrature-phase down-converted 
receive signal component (see path through 3 to mixer 3 in fig. 1); 

wherein the down-converted receive signal comprises the in-phase down- 
converted receive signal component and the quadrature-phase down-converted receive 
signal component (see col. 3, lines 41-49). 

Response to Arguments 

3. Applicant's arguments with respect to claims 1, 4, 5, 7, 10, 11, and 13-15 have 
been considered but are moot in view of the new ground(s) of rejection. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eugene Yun whose telephone number is (571) 272- 
7860. The examiner can normally be reached on 9:00am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew D. Anderson can be reached on (571)272-4177. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
Art Unit 2618 



EY 




MATTHEW ANDERSON 
SUPERVISORY PATENT EXAMINER 



